268                     THE ELECTRIC FURNACE
The production and probable uses of ferro-titanium are discussed by Auguste J. Rossi,1 who reduces titaniferous iron-ores in the electric' furnace, either with carbon or with the assistance of molten aluminium, which serves to reduce the metal from its ore. He has obtained alloys with from 10 to 75 per cent, of titanium, which, when aluminium was used as the reducing reagent, only contained a few tenths of i per cent, of carbon. Rossi states that titanium is not really such a bugbear to the iron metallurgist as is usually supposed, but that on the contrary ferro-titanium, added to either pig-iron or steel, markedly improves the mechanical properties of the metal. In the case of steel he suggests that the well-known property of titanium of combining with nitrogen may enable it to remove this gas from the molten metal, and in this way to improve its quality. Ferro-titanium is now made in large quantitle's by smelting titaniferous iron-ore in an electric arc-furnace.2 It is used as an addition to cast-iron or to steel mainly as a deoxidizer and cleanser, being usually added in the ladle. Its use has increased very rapidly since the year 1907 when it was first employed. In 1911 some 400,000 tons of steel were treated with ferro-titanium.
The electric furnace product is rich in carbon, containing 5-8 per cent., but a low-carbon alloy can be obtained by reducing the ore with metallic aluminium, and this contains:
Titanium.........  10 to 25 per cent.       Silicon.......... o. 35 to i per cent.
Carbon.......... under i per cent.       Aluminium......        5 to 8 per cent.
The manufacture of ferro-nickel, ferro-chrorne and other alloys of iron that are used in the production of steel is described by 0. J. Steinhart.3 Ferro-chrome, containing from 50 to 60 per cent, of chromium, was made at one time by heating chromite with charcoal in crucibles, and later in small blast-furnaces, but is now made, almost entirely, in the electric furnace. The Willson Aluminium Company employed 4,000 E.H.P., and turned out 200 to 250 tons per month of ferro-chrome having 5 to 6 per cent, carbon and over 70 per cent, chromium. Their works at Kanawha Falls, W. Va., and their business and patents relating to the manufacture of the ferro-
1 Rossi, Mineral Industry, vol. ix, 1901, p. 715, and Trans. Am. Inst. Min. Engs., vol. xxxiii, 1903, p. 191.
2 Titanium Alloy Mfg. Co., 1912.
3 Steinhart, Trans. Inst. Min. and Met., vol. xv, 1906, p. 228.g furnace, Fig. 78, in which a carbon electrode dips
